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Background
Choosing the right design software to work with your PCNCc an be confusing,

these types of systems.

There are lots of options out there d we even sell a few ourselves. Are some better than others?
Undoubtedly. But determining which is right for you depends on a number of factors o the types of
machining you want to do, your budget, your patience, etc.

Below, we present a few thoughts to help you make an informed decision.

CNC Software 101
To understand CAD and CAM, it helps to understand the roles they play in the CNC process.

CNC mills like the Tormach PCNC 1100 use control software (in our case, Mach 3) to translate G-code
into the machine motion that ultimately makes your machined part.

G-code is relatively simple to understand with a little bit of

CAD
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Drawing (2D CAD)
Solid Model! File (3D CAD)

CAM

Tool Path

practice, and many times a few simple lines of G-code hand-
typed in to the Control Software interface (called MDI, or MDI Wizard
manual data input) is enough to get a small job done.

Post Processor

The control software also comes with wizards little programs
that can help you easily generate code for more advanced
movement like spirals right at the machine. G Code G Code

However, it will quickly become apparent that many machined
parts 0 even those that look relatively simple & will in fact
require 1000s of lines of code to machine. It would be an
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Control Software

impractical, and not to mention error-prone task, to hand-code
these parts. For this, CAD (Computer-Aided Design) and CAM

(Mach 3)

(Computer-Aided Manufacturing) is the answer.

CAD is the tool you use to design your part. Whether you draft a simple line drawing or build a
complex 3D solid model, CAD is where virtual pen is put to virtual paper and serves as the platform
for animation, simulation, and in our case, CAM.

Electrical Signals

Machine Motion |
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CAM generates machining tool-paths based on your instruction. For exampl e: ocut this plbtsket w
hol e wit h Yautell it A) @hatdorcut, B)lwbat tool to use, and C) how to cut it, and it does the math for you.

CAM assembles a series of these commands into machining instructions, and then converts it all to G-code that the machine

controller can understand with a postprocessdmasically a translator that allows the CAM program to speak to your specific

machine in a meaningful way. Most CAM packages come pre-loaded with a library of post processors. So met i mes, you?o]l
write your own, but almost all CAM programs have a utility to do this with.

Once youdtwovdegonh Ghe controdtlreat, iyo,udafet are aydou d we cqudt your
referencing figuredout But youdre cl oser!

Choosing a CAD/ CAM System
The following are some suggestions for comparing different CAD/CAM systems to help you get started choosing which one is
best for you.

Ease of Uséome CAD and CAM systems are easy to use. Some others, not so much. Almost all CAD/CAM companies offer free

trial versions of the software to demo. Make sure to take themuponthis.1 t 6s a great way to find ol
what you want it to do, a aftat usiBg)it. Andfremgmbew -Owihile thesetarie plenty di feee’demog ny h
there are usually no refunds. Due diligence applies.

Supporttots of CAD/CAM software companies sell an optional support and maintenance contract at additional pricing. Details
differ between companies, but these contracts generally last one year and can be renewed for each year after. Most offer some
form of individualized consultation and troubleshooting, exclusive members-only tutorials and content, and bug-patches or version
upgrades for the life of the contract.

ltds worth pointing out that wor ki ng mhétimdlyipnodection Is inpostantdd mo s t
you, itds worth considering.

AudienceDifferent CAD/CAM is marketed to different audiences and may have unique features that make certain tasks easier.
Take a minute to learn who the software is for. The same CAM that works great for making manifolds may not be the best choice
for engraving jewelry. Take a minute to do a few web searches and find out what others in your interest group use.

User Communityiost CAD/CAM companies now sponsor forums & message boards where their users can meet and discuss
issues with the software. These can be an incredibly useful resource when learning new software as well as a place to discuss
problems, software bugs, etc. Chances are good that you might already find an answer to your questions in the forum discussion
archives. Websites like www.cnczone.com also have independently run forums on many of the popular CAD/CAM software. We
highly recommend visiting some of the forums before making a major software purchase as well as continuing to use them as a
troubleshooting resource.

Online Resourcg&ame companies have free training videos, tutorials, etc. published online. Some require an optional membership
to access these resources. Most fall somewhere in-between, with a combination of free and exclusive content.
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ExtrasMany CAD programs will have part libraries that have premade models of common components like screws, nuts, bolts,
etc. These can be helpful if you plan to do mechanical design. They may not be that useful if you are only using CAD to design
parts for your CAM. Others offer different modulesr pluginsd Sheet metal design, Finite Element Analysis, Graphic Renderer,
etcWhile a | ot of this isnbd i
might be valuable to you if plan to use your system for

more than just machining.

Many CAD/CAM systems offer different levels of the
same system 0 basic, professional, expert, etc.
Understand what the differences are between the levels.
You may not need all the options and extras. A lot of
systems also let you pick and choose options or plug-ins.

Education Discoumise you an educator?’You 6 r e i n
Lots of CAD/CAM companies offer education versions of

the software at significant discounts. | t s a gr e a
get top quality software for your HS shop class or

Robotics team.

PriceThe ol d adage, O0You get
generally holds true, but there are exceptions. Y o u 8 | |
able to sniff these out pretty quickly by visiting some of

the independent internet forums like www.cnczone.com. Parametric CAD modelers are widely used for mechanical desi
Finallyéal so r eadeidzoétwatethat fogf--every top

there is a more budget-friendly competitor that may make
more sense for hobby or small-business. While everyone
would love to have state-of-the-art software, the cost of
ownership can be prohibitive and the complexity and
scope of features can take a long time to master.

More on CAD

CAD is ubiquitous in the design world today. Long gone
are the days of AutoCAD being the sole choice for PCs.
There are now lots of affordable options available that are
more powerful than state-of-the-art systems from just a
few years back. All of these can do 2D drafting, most can
do some 3D modeling, and quite a few can produce very
complex 3D models and assemblies.

Twe xiz7i3_yuen  som [Down cres S Otfo Pnw O Pecdrktmy setoope

There are 2 types of CAD technology in wide use today: )
A 3D freeform Surface modeler can excel at art and aesthetic

Parametric CABR:Parametric CAD program is most often driven design
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the first choice for serious mechanical design. This is what working machine shopsuse.1 t 6 s a ¢ o n charghto exglain,at ¢
but once you understand it, it seems like common sense.

Say, for example, that youdre Conisgrniemgomepant ewi amda ypat
geometrically with a set of parameters diameter, depth, thread depth, thread pitch, etc. With parametric CAD, you can easily

make a change to a parameter and your model will update to reflect the change. And parametric CAD can also recognize all the

holes in the pattern are the really the same feature and update them all at the same time. It recognizes design interdnd this

makes it very effective when designing families of parts or when doing quick modifications or design edits. ExampledlibreDesign

Solid Edge, Solidworks, CATIA, Pro/ENGINEER, many others

Free=orm 3D CADX.you plan to design art, jewelry, etc., a

CAD program with advanced Free-Form design options

might be more appropriate. Y o u 6 | | be abl e t
complexorganic sur faces, although
some of ease-of-use and speed that makes a parametric

system so good at mechanical part design. ExamplesRhino,
Autodesk Maya

There are al so | oamgram3f ot h
available. These arené6t going to h
model ing features that prof@® . t yo
still be able to do quite a bit. Just make sure adjust your 2D CAM

ambitions accordingly. ExamplesiurboCADAutoSketch many

otherahen choosing a CAD system, keep in mind what your
design goals are. There are lots of options out there if you
only plan to use CAD occasionally for simple design work.
More serious mechanical design will benefit greatly from a
Parametric CAD program, and a 3D free-form modeler might
be the best choice for aesthetic-driven design. Take a minute
to see what others in your area of interest are using 0 a
couple quick internet searches should really help to narrow
down the field.

More on CAM

As far as the CNC user is concerned, the differences between
CAM systems are much more significant. Not every CAM
system can generate commands for every type of machine 2.5D CAM can cut terraced parts
movement. Make sure you understand A) what your machine

is capable of and B) what is possible of the CAM system.
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2D, 2.5D, or 3D CAM?

2D CAM can command X and Y moves. It cannot command Z movement. The machine operator manually sets Z position. While
you can still find specialized 2D CAM available, nowadays most general purpose CAM is at least 2.5D. Usesare routing,late cutting,
Engraving.

2.5D CAM can command X and Y moves. It can command Z moves, but not at the same time (simultaneously). 1 t 6 s sui t abl
producing terraced parts. Most 2.5D CAM can also do

drilling. Uses are Fixtures and Jigs, Simple structural compon
Facemilling.

3D CAM can command X, Y, and Z movement
simultaneously. | t 8 s ¢ a p aibglcoatouced surfaceso d u
Uses are Complex 3D surface contouringmiskiluy.

However éNot al | 3D CAM i s ¢

4"AxisSome 3D CAM do%Axisiniotion.s u p p
Some 3D CAM only supports 4™ Axis indexing d that is the

4™ axis cannot move simultaneously with XYZ movement.
Simultaneous 4™ axis movement can command rotation on

the turntable at the same time as XYZ movement.

LatheNot all CAM can do Lathe programming. If
you plan to do CNC lathe work, make sure your
CAM has a lathe module. Sometimes this is
included. More often, it is sold as an upgrade
option. There are also standalone CAM packages
for lathe.

If your goal is 4"-axis or lathe work, make sure
your CAM is up to the task.

So what really sets the CAM competition apart?

Integrated CAD/CAMtegrated CAD/CAM
functionality makes it easy to move between design
and manufacturing design. There is no need to
import and export .IGES, .STP, or other industry
standard formats from CAD to CAM. The
advantages are increased productivity and a one- "o
stop spot for software support. The disadvantage is 4 -@xis CAM generated tool path.
it forces you to commit to one provider for all your

software.
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Integrated CAD/CAM makes a lot of sense if you -

plan to do both design and manufacture &

prototyping, fixture design, etc. It makes it easy to Hosoptsl Ronohing v v i v
move back and forth between CAD and CAM as Patallel Finshing v v v v
you implement design changes. Y o u won 6t nie=ete finiging v v v
start from anew in CAM for every minor design Plunge Roughing v
tweak. Horizontal Re-roughing V4
Plunge Re-roughing N4
So why not consider Integrated CAD/CAM? For 3-Axis Pocketing v
one, they tend to offer less CAM functionality than Pendil Tracing, including Fiat Mills v
a dedicated CAM package at the same price. If you Valley Re-machining v
plan to do less design work or choose only to Plateau Machining v
work with stable designs,yo u & | | get mo rstepadz @rdllel MyhiOndl T v
money with dedicated CAM. Steep Area Horizontal Machining &7
Curve Machining 4
Machining Strategi€ne key way that CAM SR =
packages differentiate themselves is by the number Radial Madhining <
and complexity of the machining methods included. atirnan EEcsne i iiniog o
A simple CAM program may offer only a few R i Ve
methods, Roughingnd Finishindor example. More Horizontal Hill Machining <
sophisticated CAM programs have much larger
libraries. AlibreCAM, for example has a variety of Different CAM machining strategies are available at different product
machining strategies available depending which levelsal { S &adz2NB @2dz dzy RSNBR Gl YR 6K
level you purchase (Standard. Professional, or
Expert).
A Brief W ord on Postprocessors
A postprocessor is the 6transl ator & t-bodetthatgoorrCN@ mathmecainhe | an
understand. CAM systems will often come preloaded with a library of postprocessors for common CNC machines. If your CAM
doesndt have the postprocessor that you need, you will ei
The Tormach PCNC 1100 will work with many generic 3-axis vertical mill postprocessors. For4"a x i s support, it o

need a postprocessor specific to the PCNC 1100. The Duality Lathe will work on many generic Lathe XY post processors.
However - always verify an untested postprocessor for function before trusting it with expensive tooling or workpieces. Run your
program in air before you cut to make sure it behaves like it should and debug if necessary.

A postprocessor for the PCNC 1100 is included in many popular CAM packages. For CAM systems t hat don
PCNC 1100 postprocessor, check the internet. Somebody may have already created one they are willing to share. Otherwise,
youdl |l need tdamostm@AM will gproewvith a otilitynthat allows you to do this.

For information on G-code commands understood by the PCNC Control Software, refer to Chapter 7 ofthe Us er s 8 manu a
http://www.tormach.com/document_library/PCNC1100-3-1I-UM-A2-2b.pdf. You 81 | need t hi s i nfor mat.i
your own postprocessor.
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T o r ma cShftivare Offerings:
We are a reseller of several CAD/CAM systems that we feel are an exceptional value in the marketplace. | n s ome cases
negotiated special reduced pricing for software when purchased for use with a new or existing PCNC.

SheetCAMheetCAM is a very affordable 2.5D CAM. It can program profiling,
pocketing, and drilling operations. It has no CAD capabilities; you must import
.DXF 2D drawing from CAD.

AFFORDABLE BUT POWERFUL 2.5D CAR

Why do we like it?
First b6 Oiless than $260Hoe afyly functional version.And it 6 s about a slfysuhangzéreexperienceu s e
with CAM, this is great place to get started without getting in over your head.

But é
I't doesnbt doe tabdohteudng. TRi s i s n O tto uselif you veart fo makeacomplex 3D parts.

Check out the user forums at:
e  http://forum.sheetcam.com/
e  http://tech.groups.yahoo.com/group/sheetcam/

e http://www.cnczone.com/forums/forumdisplay.php?f=262 An IMSU/Design website.

TurboCAD PRO with optional CAMmIOgboCAD Pro is 2D drafting/ 3D Tu rbOCAD

modeling software. | f youdve ever eanylAdoCADlveraonso und wi t h
youodl |l see a |l ot of similarities.

The CAM plug-in offers integrated 2.5D CAM, which makes for easy design changes. It has a lot more functionality than
SheetCAM: Pocketing, Drilling, Tapping, Roughing, Engraving, Boring, and more. It also comes standard with a Lathe module.

Why do we like it?
TurboCAD really shines for 2D drafting. It will do everything you need it to do for 2.5D CAM work, and its capable of some 3D
designaswell. | t 8 s a |l s o -friandlycleoiceyfor kathedCé\M. t

But é
I't doesndt h adesign taols avaibaltle wiahfparamétree sowre. Its fine for 2.5D parts, but it will probably
underwhelm you for serious mechanical design.

Check out the user forums at:
e  http://www.cnczone.com/forums/forumdisplay.php?f=83 | /_ é
1t

Alibe: Alibre offers CAD at 3 different price levels & Design Standard, Design Professional, and Design
Expert. You can think of these as the same CAD software with different add-ons. Alibre CAM plug-in is included with Alibre
Design Expert and is basic 2.5D and 3D integrated CAM.

Why do we like it?
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Alibre is closest to the look, feel and functionality of the premium CAD packages that engineers and designers are using today, but
at a very friendly price. While it might not be the solution for a large design team sharing files and design work around the world
on a constant basis, it certainly fits the bill for many small shops, entrepreneurs, and hobbyists.

But é
The CAM plug-in included with Alibre Design Expert is bare-bones basic. And i t 0 sixis®dit v i do ¢ gn'@xis, do any
indexing or continuous, and it d dlensvarte awaredthatl Aibte hise offers three other levels of CAM - Standard

($1000), Professional ($2000) and Expert ($4000) - that add 4™ and even 5" axis functionality. All are plug-ins that require Alibre
Design CAD.

Check out the user forums at:
e  http://www.alibre.com/forums/
e  http://www.cnczone.com/forums/forumdisplay.php?f=83

e
SprutCAM MastéprutCAM Master is a standalone CAM package with built-in E J ljl ULunivi

lathe module and continuous 4"-axis support. SprutCAM offers several levels
(Machinist, Universal, Expert, and Master), but Tormach only offers SprutCAM
Master, which is the highest level.

Why do we like it?
Hands down, itdés the most powetfidb €CAMaph &kxiarfotion anahatsd hasanb L e
included lathe package. No integrated CAD, but 2D drawing tools to incorporate fixturing, etc.

But é

Rock bottom pricing doTelearding cuoveiselllenging tvith SpuutCAN. Bree onlink tutorials and
instruction are sparse. Online documentation can be confusing and difficult to understand. And those pesky bugs! Be prepared to
spend a fair amount of time surfingt he f or ums unt i | it oclicksdéd for you

But dondt despair; ther e aherearecubstriptiomssppott serviteseavailable that areverysgpod ut CA
and very affordable. SprutCAM with a 1-year support contract is still less money than many less powerful CAM systems around.
Youdl | be wise to consider investing in one if you donot

Check out the user forums at:
e  http://forums.sprutcam.com/forums/
e  http://www.cnczone.com/forums/forumdisplay.php?=156
e  http//www.youtube.com/results?search_type=&search_query=sprutcam&aq=f
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